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(54) LOADING METHOD AND DEVICE FOR CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To load conductive ball only on a 
work as acceptable product by removing unacceptable works 
in case unacceptable work(s) is/are included in a plurality of 
works. 

SOLUTION: A suction head is equipped with a plurality of 
suction units 23A-23D having spaces 24A-24D which are 
connected to a vacuum pump 33 through the first valves 
27A-27D. A work of a base board is observed by a sensor 31 
to inspect whether or not the work is provided with a bad 
mark. The spaces 24A-24D are positioned independently, and 
only the space corresponding to work with no bad mark is left 
for vacuum suction so that its conductive ball is vacuum 
sucked, and the spasce corresponding to unacceptable work 
with bad mark is left out of vacuum suction by closing the 
first valves, and loading of the coiiductive balls is stopped. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The conveyance way of the work which conveys two or more works collectively, and the 
feed zone of a conductive ball. The adsorption head collectively carried on the pad which takes up 
the conductive ball with which this feed zone was equipped, and was formed in the land of two or 
more aforementioned works. It is the loading equipment of the conductive ball equipped with the 
move means to which between the aforementioned feed zone and the aforementioned works is moved 
for this adsorption head, the space where the aforementioned adsorption head became independent 
mutually — having — and the inferior surface of tongue — adsorption of a conductive ball — with 
the vacuum suction means which has two or more adsorption units by which the hole was ****ed. 
and carries out vacuum suction of the space of each above individually Loading equipment of the 
conductive ball characterized by preparing the control section which controls a vacuum suction 
means. 

[Claim 2] The conveyance on the street of a work on the pad of two or more works conveyed 
collectively It is the loading technique of the conductive ball which bundles up a conductive ball by 
the adsorption head equipped with two or more adsorption units corresponding to each work, and is 
carried. The loading technique of the conductive ball characterized by stopping loading of the 
conductive ball by the aforementioned adsorption unit to the work of this defective when it detects 
whether there is any work of a defective into two or more aforementioned works and the work of a 
defective is detected. 

[Claim 3] The loading technique of the conductive ball characterized by to include the process which 
is the technique of the conductive ball carried in the multi-chamfering-of-the-edge substrate which 
consists of two or more works with the, adsorption head which has two or more adsorption units 
which corresponded the conductive ball to each work, and inspects about each work, the process 
which takes up a conductive ball in the adsorption unit corresponding to works other than a faulty 
work, and the process which carries a conductive ball in the work of an excellent article collectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball of carrying a conductive ball on the pad of the circuit 
pattern of a work. 
[0002] 

[Prior art] The technique using a conductive ball as the manufacture technique of the works with a 
bump, such as a flip chip, is learned. After this technique carries conductive balls, such as a solder 
ball, on the pad of the circuit pattern of a work, it sends a work to a heating furnace, heats and 
carries out melting of the solder which solders a conductive ball and a conductive ball there, and 
forms a bump on the pad of a work by cooling subsequently and making it solidify. 
[0003] Moreover, the technique using an adsorption head as technique of carrying a conductive ball 
on the pad of a work is learned, the adsorption by which this technique was *5Mc*ed by the inferior 
surface of tongue of an adsorption head in the conductive ball with which the container etc. was 
equipped — to a hole, vacuum adsorption is carried out, and it takes up. and carries on the pad of a 
work, and according to this technique, there is an advantage that a conductive ball can be collectively 
carried on the pad of many of a work 
[0004] 

[Object of the Invention] two or more adsorption corresponding to one work in the inferior surface of 
tongue of a former and adsorption head — the hole is ****ed and the adsorption head carried the 
conductive ball for every one work However, the technique of carrying the conductive ball for every 
one work in this way does not go up [ working capacity ]. then, the adsorption corresponding to two 
or more works to the inferior surface of tongue of an adsorption head — it can consider ****ing a 
hole, bundling up simultaneously to two or more works, and carrying a conductive ball 
[0005] On the other hand, there is a defective which the bridge, the chip. etc. produced in the circuit 
pattern formed in the top of a work. As mentioned above, when it bundles up simultaneously to two or 
more works by the adsorption head, it carries a conductive ball and the work which has the circuit 
pattern of a defective is mixed into two or more works, the work with a bump of a defective will be 
manufactured. Moreover, the same thing can be said not only the failure of a circuit pattern but when 
a failure occurs at another process until it carries a conductive ball. 

[0006] Then, this invention aims at offering the loading equipment and the loading technique of a 
conductive ball that a conductive ball can be carried to two or more works by the adsorption head. 
Furthermore, it aims at offering the loading equipment and the loading technique of a conductive ball 
that the work of this defective is excepted and a conductive ball can be carried in two or more works 
in detail only at the work of an excellent article when the work of a defective is mixed. 
[0007] 

[The means for solving a technical problem] The conveyance way of the work which invention of a 
claim 1 bundles up two or more works, and is conveyed. The adsorption head collectively carried on 
the pad which takes up the conductive ball with which the feed zone of a conductive ball and this 
feed zone were equipped, and was formed in the land of two or more aforementioned works. It is the 
loading equipment of the conductive ball equipped with the move means to which between the 
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aforementioned feed zone and the aforementioned works is moved for this adsorption head, the space 
where the aforementioned adsorption head became independent mutually — having — and the 
inferior surface of tongue — adsorption of a conductive ball — the control section which controls the 
vacuum suction means which has two or more adsorption units by which the hole was ****ed, and 
carries out vacuum suction of the space of each above individually, and each vacuum suction means 
was prepared 

[0008] Invention of a claim 2 the conveyance on the street of a work on the pad of two or more 
works conveyed collectively It is the loading technique of the conductive ball which bundles up a 
conductive ball by the adsorption head equipped with two or more adsorption units corresponding to 
each work, and is carried. When it detected whether there is any work of a defective into two or more 
aforementioned works and the work of a defective was detected, loading of the conductive ball by the 
aforementioned adsorption unit to the work of this defective was stopped. 

[0009] Invention of a claim 3 is the technique of the conductive ball carried in the multi-chamfering- 
of-the-edge substrate which consists of two or more works with the adsorption head which has two 
or more adsorption units which corresponded the conductive ball to each work, and constituted the 
process which inspects about each work, the process which takes up a conductive ball in the 
adsorption unit corresponding to works other than a faulty work, and the process which carries a 
conductive ball in the work of an excellent article collectively. 
[0010] 

[Gestalt of implementation of invention] According to this invention, a conductive ball can be 
collectively carried to two or more works. Moreover, when the work of a defective is mixed into two 
or more works, loading of the conductive ball to this work is stopped, and a conductive ball can be 
carried only in the work of an excellent article. 

[001 1] Next, the gestalt of enforcement of this invention is explained, referring to a drawing. For the 
perspective diagram of the adsorption head of the loading equipment of this conductive ball, and 
drawing 4 , the block diagram of the vacuum suction system of the adsorption head of the loading 
equipment of this conductive ball, drawing 5 , drawing 6 , and drawing 7 are [ the perspective diagram 
of the loading equipment of the conductive ball of the gestalt 1 whose drawing 1 is enforcement of 
this invention, and drawing 2 / the plan of this substrate, and drawing 3 / this bump's formation 
process drawing and drawing 9 of explanatory drawing of an operation of the adsorption head of the 
loading equipment 

[0012] First, with reference to drawing 1 . the whole loading equipment structure of a conductive ball 
is explained. The conveyance way 2 o^ a substrate 3 is established in the top of a pedestal 1. In 
drawing 2 , substrates 3 are wiring substrates, such as a ceramic substrate and a **3M«mc** 
substrate. This substrate 3 is a substrate to take [ many ]. and it consists of four works 3A, 3B, 3C. 
and 3D, and they are collectively manufactured by cutting along with dashed-line a at a back process 
by four works with a bump 3A, 3B, 3C, and 3D (refer to drawing 9 ). Many pads 5 of a circuit pattern 
are formed in the lands 4A, 4B, 4C, and 4D of the top of each works 3A-3D. The loading equipment of 
this conductive ball carries a conductive ball collectively on the pad 5 of the works [ two or more 
(this example four pieces) ] 3A-3D which bundle up the conveyance way 2 top in one, and are 
conveyed. 

[0013] In drawing 1 , the container 6 is formed in the top flank of a pedestal 1. The container 6 is 
equipped with many conductive balls 7. This container 6 serves as the feed zone of the conductive 
ball 7. The application section 8 of flux is formed between the conveyance way 2 and the container 6. 
The application section 8 of flux consists of the container 9 with the shallow base, and the squeegee 
10. A squeegee 10 carries out the smoothness of the oil level of the flux 11 ****ed by the container 
9 by carrying out the slide of the container 9 top in the orientation of arrow head b. 
[0014] The guide rail 12 of the orientation of X and the guide rails 13a and 13b of the orientation of Y 
are formed in the upper part of a pedestal 1. The both ends of the guide rail 12 of the orientation of X 
are held through sliders 14a and 14b free [ the slide to the guide rails 13a and 13b of the orientation 
of Y ]. The lower part of the guide rail 12 of the orientation of X is equipped with the block 15. 
Moreover, the adsorption head 20 is held at the lower part of block 15. The guide rail 12 of the 
orientation of X, the guide rails 13a and 13b of the orientation of Y, and the sliders 14a and 14b 
consist of the linear motor, and the horizontal displacement of the adsorption head 20 can be carried 
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out in the orientation of X, or the orientation of Y. Moreover, the cylinder is built in the interior of 
block 15, and when a cylinder operates, the adsorption head 20 performs a vertical operation. 
[0015] Next, with reference to drawing 3 and drawing 4 , explanation of the adsorption head 20 and a 
vacuum suction system is given. In drawing 3 , the adsorption head 20 consists of the adsorption 
block 22 with which the lower part of the upper case 21 and the upper case 21 was equipped. The 
adsorption block 22 has four adsorption units 23A. 23B. 23C, and 23D. Four adsorption units 23A-23D 
are formed in the horizontal single tier so that the conductive ball 7 may be simultaneously put in 
block to four works 3A-3D shown in drawing 2 and can be carried in them. The adsorption units 23A- 
23D are enclosed types, and as shown in drawing 4 , they have space 24A, 24B, 24C. and 24D in the 
interior, moreover, the adsorption for carrying out vacuum adsorption of the conductive ball 7 on the 
inferior surface of tongue of the adsorption units 23A-23D — the hole 25 is ****ed adsorption — 
the hole 25 is ****ed by the position corresponding to the pad 5 of the lands 4A-4D of works 3A-3D 
[0016] Next, a vacuum suction system is explained with reference to drawing 4 . 30 is a control 
section and the valve-control circuit 32 is connected with the sensor 31. A control section 30 is 
CPU. Each space 24A-24D is connected to vacuum ****** 33 and Blois (air blow-off equipment) 34 
through the tube 26. Between a vacuum pump 33 and each space 24A-24D, the 1st bulb 27A, 27B, 
27C, and 27D is formed. Moreover, between Blois 34 and each space 24A-24D, the 2nd bulb 28A, 
28B, 28C, and 28D is formed. The valve-control circuit 32 controls opening and closing of the 1 st 
bulb 27A-27D and the 2nd bulb 28A-28D. here, if a vacuum pump 33 is driven and the 1st bulb 27A- 
27D is opened, vacuum suction of each space 24A-24D will be carried out — having — adsorption — 
vacuum adsorption of the conductive ball 7 is carried out at a hole 25 moreover, if Blois 34 is driven 
and the 2nd bulb 28A-28D is opened after closing the 1 st bulb 27A-27D, air is ****ed by each space 
24A-24D, and the vacuum of each space 24A-24D is ****ed — having — adsorption — the 
conductive ball 7 by which vacuum adsorption was carried out at the hole 25 — adsorption — it 
separates from a hole 25 

[001 7] In drawing 1 , the sensor 31 is formed in the upper part of the conveyance way 2. Although not 
illustrated, the product test stand of a work is in the upstream of the loading equipment of this 
conductive ball, and a product check of the circuit pattern of each works 3A-3D is performed for it. 
Arid when defects, such as a bridge and a chip, are in a circuit pattern, ****** mark BM as a poor 
information is inscribed on the works 3A-3D. A sensor 31 observes the works 3A-3D which have the 
conveyance way 2 conveyed, and detects ****** mark BM optically. And when ****** mark BM is 
detected, it reports to the purport control section 30. 

[001 8] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
the operation below. In drawing 1 , it inspects whether a substrate 3 has the conveyance way 2 
conveyed, and has ****** mark BM by the sensor 31. in this example. ****** mark BM inscribes on 
2nd work 3B from a head — having — **** — a sensor 31 — this ****** mark BM — detecting — 
a control section 30 — the — purport information is carried out 

[0019] moving the adsorption head 20 to the upper part of a container 6, and, performing down / 
elevation operation on the other hand, there — adsorption — to a hole 25, vacuum adsorption of the 
conductive ball 7 is carried out. and it is taken up In this case, 2nd bulb 27B [ 1st ] ( drawing 4 ) 
corresponding to 2nd work 3B closes, and it is made not to carry out vacuum suction of the space 
24B of 2nd adsorption unit 23B. therefore, the conductive ball 7 — adsorption of the adsorption units 
23A, 23C, and 23D — although vacuum adsorption is carried out at a hole 25 — adsorption of 
adsorption unit 23B — vacuum adsorption is not carried out at a hole 25 

[0020] The adsorption head 20 which carried out vacuum adsorption of the conductive ball 7 as 
mentioned above, and took up is moved to the upper part of the conveyance way 2. Moreover, the 
substrate 3 which passed the lower part of a sensor 31 is moved underneath the adsorption head 20. 
Drawing 5 shows the status at this time, it illustrates — as — adsorption of the adsorption units 23A. 
23C, and 23D — adsorption of adsorption unit 23B corresponding to work 3B to which ****** mark 
BM was impressed although vacuum adsorption of the conductive ball 7 was carried out at the hole 
25 — vacuum adsorption of the conductive ball 7 is not carried out at a hole 25 
[0021] Next, the adsorption head 20 downs and lands the conductive ball 7 on a pad 5 ( drawing 6 ). 
While the 1st bulb 27A-27D is closed and. the vacuum suction status is canceled simultaneously with 
this, the 2nd bulb 28A-28D is opened, and air is ****ed to each space 24A-24D. Then, the vacua of 
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each space 24A-24D is destroyed, and each space 24A-24D serves as a positive pressure. In 
addition, since adsorption unit 23B has not carried out vacuum adsorption of the conductive ball 7, it 
is not necessary to necessarily open 2nd bulb 28B, next — if the adsorption head 20 goes up — the 
conductive ball 7 — adsorption — it separates from a hole 25 and is carried on a pad 5 ( drawing 7 ) 
[0022] The substrate 3 in which the conductive ball 7 was carried as mentioned above is conveyed by 
the conveyance way 2 to a heating furnace (outside of drawing), and is heated with a heating furnace. 
Then, the conductive ball 7 which carried out melting of the conductive ball 7, and carried out melting 
by subsequently cooling a substrate 3 is solidified on a pad 5, and bump T is done ( drawing 8 ). Next, 
if a substrate 3 is cut by dashed-line a ( drawing 2 ), it will dissociate and four works with a bump 3A- 
3D will complete works 3A-3D ( drawing 9 ). 

[0023] Drawing 1 0 is [ the plan of this substrate and drawing 12 of the block diagram of the vacuum 
suction system of the adsorption head of the loading equipment of the conductive ball of the gestalt 
2 of enforcement of this invention and drawing 1 1 ] the data views of a product check of this 
substrate. In drawing 1 1 , the bar code BC as an ID of **** is inscribed on the substrate 3. Moreover, 
it replaces with the sensor 31 shown in drawing 1 and drawing 4 , and the bar-code read station 35 is 
formed in the same position as a sensor 31. This bar-code read station 35 reads the bar code BC of 
a substrate 3 which has the conveyance way 2 conveyed. Drawing 12 shows the data of a product 
check of each works 3A-3D of a substrate 3. The product test stand of a work is prepared separately 
and a check of whether each works 3A-3D have defects, such as a bridge and a chip, in a circuit 
pattern beforehand at a product test stand is conducted. And an inspection result is registered into 
the storage section 36 ( drawing 10 ). Drawing 1 2 shows that 2nd work 3B of the substrate 3 of 
ID00018 is a defective. Other configurations are the same as that of the gestalt 1 of enforcement. 
[0024] Next, an operation is explained. The bar code BC of a substrate which has had the 
conveyance way 2 top conveyed first is read-by the bar-code read station 35. If a substrate 3 is 
conveyed by the conveyance way 2 to the lower part of the adsorption head 20, the adsorption head 
20 will perform a loading operation of the conductive ball 7. This loading operation is the same as that 
of the gestalt 1 of enforcement shown in drawing 5 - drawing 7 , and the adsorption head 20 carries 
out vacuum adsorption of the conductive ball 7 in a container 6, takes it up, and carries it on the pad 
5 of a substrate 3. In this case, a control section 30 collates the data registered into the 
identification number and the storage section 36 of the substrate 3 read in the bar-code read station 
35, detects whether there is any failure in the works 3A-3D of this substrate 3, and controls opening 
and closing of the 1st bulb 27A-27D. Loading of the conductive ball 7 to 2nd work 38 of the 
substrate 3 of ID00018 is stopped by this example, this termination technique being the same as that 
of the case of the gestalt 1 of enforcement, and closing 1st bulb 27B — adsorption of adsorption unit 
23B — it is made not to carry out vacuum adsorption of the conductive ball 7 at a hole 25 
[0025] 

[Effect of the invention] According to this invention, a conductive ball can be collectively carried to 
two or more works. Moreover, when the work of a defective is mixed into two or more works, loading 
of the conductive ball to this work is stopped, and a conductive ball can be carried only in the work of 
an excellent article. 
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:^ + -yiO«, SS9±^^Eflb:^|S]'^fS!Ift-rS 
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5 ©i^g|5{c«-> >; > ^j&irtiss n-c*j «p . > 
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W. Ill ©>'^V^:?•2 7 A. 2 7B. 2 7C. 2 7 D*i^ 
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&^P^2 4 A~2 4 DOMS^^rSSn. iim2 5(C 
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t^r&Sgia2 4A~2 4D{C^»?:EEiM-r^, "TSiS 
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